Abstract Based on the balanced panel data of Chinese listed firms from 1999 to 2004, this paper studies the relationship between product market competition and dynamic adjustment in capital structure. Results show that, from both static and dynamic perspectives, product market competition and its changes have significant influence on the degree of deviation of a firm' s present capital structure from its targeted one. Specifically, the more intensive the product market competition, the smaller the capital structure deviation. Meanwhile, capital structure deviation tends to decrease in a market characterized by increasingly fierce competition. However, evidence also reveals that product market competition and the speed of the capital structure adjustment are independent from one another.
Introduction
Ever since Brander and Lewis' (1986) seminal research more than two decades ago, the relationship between capital structure and product market competition has become a hot issue in the field of capital structure theories. Relevant literature in recent years has reveled that firms always choose their capital structures by comprehensively taking into consideration product market competition, corporate strategy, and capital market environment. Quite a lot of research has demonstrated that a firm's capital structure is related to its product market competition (e.g., Lewis, 1986, 1988; Showalter, 1995; Jong, Nguyen and Dijk, 2007; Liu et al., 2003) . The breadth and depth of capital structure theories have been further expanded thanks to these recent findings.
Per the MM Theory proposed by Modigliani and Miller (1958) , under a series of rigorous assumptions, a firm's capital structure has nothing to do with its market value. However, in reality, due to the existence of company tax, bankruptcy and agency cost and other costs, a firm's capital structure does has an impact on its value. In other words, an "optimal" capital structure does exist (Kraus and Litzenberger, 1973; Scott, 1976) . In addition, there has been accumulating evidence showing that a firm can realize such a structure by adjusting its asset/liability ratio, which in turn enhances the firm's value and growth rate and in the end improves its conditions (Lööf, 2004) .
For a variety of reasons, however, a firm might deviate from its "optimal" capital structure. Therefore, to maximize its value, a firm needs to constantly adjust its capital structure to make it approach the optimal level. It is for this reason that dynamic capital structure adjustment has become a study focus in recent years. Researchers have reached a consensus that firms shall dynamically adjust their capital structures in accordance with changes in both internal and external environments to ensure their financial security and maximize their enterprise value.
Although there has been quite a lot of literature studying capital structure from the perspective of product market competition, and the issue of dynamic capital structure decision has recently drawn more attention from relevant researchers, little study has combined the two perspectives together. This paper aims to fill in this important gap. To begin with, we need to find empirical evidence concerning the status quo of product market competition and how do changes in product market competition influence a firm' s capital structure.
China's firms are facing a rare chance for development as well as more market uncertainty in the context of economic transition. Along with China's constant deepening of its reform and opening to the outside world in recent years and the establishment of market economy, the entry barriers to most industries have been removed and instantly fierce market competition has generated profound and far-reaching effects on Chinese firms' capital structure decisions.
Using data of Chinese listed companies from 1999 to 2004, this paper explores the relationship between product market competition and its changes and dynamic adjustment in capital structure. It is found that, from both static and dynamic perspectives, there is a significantly negative relationship between the intensity and changes of product market competition and adjustment of capital structure. In other words, the more intensive the market competition, the smaller the gap between a firm's present capital structure and its target capital structure. Meanwhile, firms adjust their capital structure in accordance with changes in product market competition, making their present capital structure approaching constantly targeted one.
The main contributions of this article are as follows. First, we explore the impact of product market competition on capital structure from both static and dynamic perspectives, which expand relevant study in the field of strategic financial management pioneered by Brand and Lewis. Second, this article explores the relationship between product market competition and the speed of company capital structure adjustment, which we believe further extend previous study of capital dynamic adjustment pioneered by Jalivand and Harris in 1984. Finally, it is helpful to deepen people's understanding of capital structure decision in real business world.
The rest of the article is organized as follows: In Section 2, we review and comment briefly on the relevant literature. Based on the review, we develop our hypotheses in Section 3. Section 4 establishes a model for dynamic capital structure adjustment and presents the descriptive description of main variables. Hypotheses are tested in Section 5. Conclusions and discussion are provided lastly.
Literature Review
Research on the relationship between capital structure and product market competition started with Brander and Lewis (1986) . They pointed out that a firm's behavior is affected by its capital structure, and that the firm's market performances influence its financial decisions. To test these assumptions, Brander and Lewis constructed a two-phase duopoly model to analyze the impact of capital structure on a firm's market behavior under the context of uncertain market demands. Due to the effect of limited liability of debts, firms in the red tend to demonstrate more aggressive behaviors in a competitive market. The two authors' model shows that firms' capital structure affect the equilibrium of product market. Therefore, those far-seeing firms are motivated to optimize their financial decisions and prefect their capital structure to obtain better firm performance. In 1988, Brander and Lewis introduced the concept of "bankruptcy costs" to study the effect of a firm's debt ratio on its product market behaviors. However, even after the introduction of the variable "bankrupt cost", their research conclusions drawn in 1986 remain unaffected.
Brander and Lewis, however, only studied Cournot competition in the context of uncertain market demand.
1 As we all know, there are other competition types such as Betrand competition. In addition, firms are constrained not only by uncertain market demand, but also by cost and other uncertainties. In 1995, following Brander and Lewis's line, Showalter included Betrand competition and cost uncertainty in his similar study. He found that if a firm engages in Betrand competition, under the context of uncertain cost, it would not choose to operate in the red. However, under the context of uncertain market demand, it would choose to borrow some debts to raise its product price to reduce competition in product market to a certain degree. Jong, Nguyen and Dijk (2007) also distinguished the two types of different market competition. They tested the strategic effect of debt by using data collected from American manufacturing industry. Contrary to Showalter's (1995) conclusion, they found that under both market competition types, there is a positive relationship between demand uncertainty and debt ratio, while cost uncertainty's positive relationship with debt ratio under Cournot competition turned to negative under Betrand competition.
Much of the later research has been conducted on the basis of Brander and Lewis' pioneering study in 1986. For instance, Wanzenried (2000) argued that a firm's financial decision is seriously dependent on the characteristics of its product market. Lyandres (2002) explored the relationship between "optimal" financial leverage ratio, debt maturity and aggressive business strategy. Schnitzer and Wambach (1998) studied the relationship between a firm's decisions on internal and external financing and the firm's pricing activities. However, due to the limitation of data, study in the field is seriously lacking (Lyandres, 2002) , let along empirical study (Jong, Nguyen and Dijk, 2007) . In addition, no theoretical or empirical consensus has been reached among the limited number of researchers in the field. Jalivand and Harris (1984) were the earliest researchers studying corporate decisions concerning capital structure from the dynamic perspective. They argued that firms will constantly adjust their financial behaviors to fulfill their 1 Cournot competition and Bertrand competition are two most frequently used competition types in oligarchic monopoly. Consequently, two corresponding competition models, namely Cournot Quantity Model and Bertrand Quantity Model, are the oldest and most important models used in economics to describe firm behaviors.
long-term financial goals. Based on changes in capital structure of sampled companies in the previous eight years, Fischer, Heinkel and Zechner (1989) attempted to identify the determinants of the range of capital structure fluctuation. Rajbhandary (1997) used Indian firms as samples and constructed a preliminary model of dynamic adjustment of capital structure. However, due to difficulty in constructing a dynamic model (Wang and Zhao, 2004) , little has been achieved in the field of dynamic model construction after Jalivand and Harris' pioneering work.
In recent years, along with progress in handling of dynamic panel data in econometrics, literature on the dynamic adjustment in capital structure has been accumulating. Banerjee, Heshmati and Wihlborg (2000) firstly used dynamic adjustment model and panel model to study capital structure. They found that, in most cases, firms' present capital structures always deviate from their target capital structure and the adjustment towards target structure is very slow. In their study, Banerjee, Heshmati and Wihlborg emphasized, for the first time, the long-ignored problem of adjustment cost.
Capital structure is affected by firm characteristics. Titman and Tsyplakov (2007) found that a firm's financial distress cost and whether it can maximize its shareholder and enterprise value affect the firm's speed of capital structure adjustment and the deviation degree of its present capital structure to target structure. Therefore, the speed of capital structure adjustment tends to be faster in firms meeting financial difficulties or firms characterized by less serious interest conflict between shareholders and creditors. In addition, scholars also explored the effects of return on stocks (Dittmar and Thakor, 2007) , historical book debt ratio (Liu, 2005) and financial deficit on dynamic adjustment of capital structure.
Capital structure is also affected by industrial characteristics. Antoniou et al., (2002) found that the speed of capital structure adjustment vary in manufacturing industry or service industry, showing that a firm's external environment is one of the main determinants for its capital structure adjustment (Tucker and Stoja, 2007) . Consistent with this conclusion, Lööf (2004) found that a country's financial structure, capital market development, and its tax system all have important impact on firms' capital structure adjustment. By comparison, the capital structure of American firms characterized by high equity dependence has the smallest deviation from optimal capital structure. In addition, compared with highly-debt-dependent Swedish firms, American firms have a greater speed of capital structure adjustment. He also found that for British firms with institutional background similar to that of American firms, although having a greater degree of capital structure deviation compared with Swedish firms, their adjustment cost is much smaller. Levy and Hennssy (2007) asserted that economic cycle also has certain impact on the dynamic adjustment in capital structure.
Due to the limitation of data, domestic research on the relationship between capital structure and product market competition is lacking. To the best of our knowledge, Zhu et al's case study of Yanjing Beer in 2002 is the earliest domestic study in the field. They found that when a firm anticipates increasingly intensified market competition in the future, it tends to choose a low level of debt ratio, leading to conservative financial decisions. Using data of China's listed companies, Zhao and Sun (2004) found no evidence of the correlation between financial conservation and firms' competitive strategies. They therefore assumed that China's listed companies seldom take into consideration the interaction and coordination between capital structure and product market competition when making decisions concerning capital structure governance. Liu et al (2003) found that, based on the data of China's listed companies from 1997 to 2001, there is a positive relationship between the capital structure of China's listed companies and the degree of intensity of product market competition. We can hence infer that no consensus regarding the relationship between capital structure and product market competition has been reached among domestic scholars.
As for indigenous research on the dynamic adjustment of capital structure in China, Wang and Zhao (2004) found that the dynamic model of capital structure has greater explanation power than previous static model. In addition, scholars can use dynamic model to estimate time needed for capital structure adjustment. Other domestic researchers have also conducted a series of studies on dynamic adjustment of capital structure (e.g., Tong, 2004; Xiao, 2004; Lian, 2005; Qu, 2006) . However, most of these studies were conducted from the perspective of speed of capital structure adjustment and its influencing factors.
The above brief review of relevant research both at home and abroad shows that although a number of researchers have studied the relationship between capital structure and product market competition from the perspective of corporate strategies and have explored the dynamic adjustment of capital structure and its influencing factors, little research has been conducted by means of combing product market competition and dynamic adjustment of capital structure together. To fill in this gap, this article attempts to explore the relationship between capital structure and product market competition from both static and dynamic perspectives.
Hypothesis Development
A firm's decisions on capital structure are inseparable from changes in its internal and external environment. To better adapt to environmental changes, a firm will constantly adjusts its capital structure to keep it close to target capital structure, 2 so that to ensure its financial safety and value maximization. Rajan and Zingales (1995) and Booth et al. (2001) found, after comparison of different firm capital structures in different countries, that capital structure and its adjustment are closely related to the institutional environment, macro economic factors, and firm characteristics in a country.
As a transitional economy, China's firms face rare chances for development as well as more market uncertainty. On the one hand, thanks to the rapid development of China's capital market, Chinese firms can achieve external equity financing in a more convenient way. On the other hand, due to lack of mature regulatory bodies and relevant laws, there exist serious "threshold effect" of equity financing. In addition, with the intensification of competition among banks, good-performed firms become favorite clients of increasingly profit-sensitive banks, while those poor-performed firms meet difficulties in obtaining new loans from banks. In addition, out of consideration of risk control, some banks might even call in immature loans. Under such circumstances, even if a firm notices that its present capital structure derivates from the target level, whether it can smoothly or successfully adjust its capital structure to a target one is constrained by external capital markets, such as security market or financial market. As a result, the cost of capital structure adjustment of Chinese firms is much higher than that of firms in developed countries like America and Britain (e.g., Wang and Zhao, 2004; Tong, 2004) .
With the progress of China's reform and opening up and establishment of market economy, the entry barrier to most of the industries in China has been eliminated. With the intensification of competition in product market, most firms have to loosen credit for their suppliers or buyers, which affect the turnover ratio of account receivable, stocks and profit of these firms. And poorer cash flow and lower profitability in turn affect these firms' equity financing activities. Meanwhile, with performance getting worse, it becomes more difficult for these firms to conduct debt financing from banks. Under such circumstances, if a firm has high debt ratio, when meeting cash flow problems, it will be very vulnerable to financial crisis. To solve this problem, the firm might choose to adjust its capital structure downwards to make the structure approach "optimal level". 2 The existence of "target capital structure" is a controversy-plagued issue. Although some theories and empirical studies claim that there is no such thing as "target capital structure", a majority of researchers agree that there exist optimal or target capital structure for most firms. Graham and Harvey's (2001) survey on 392 CEOs showed that 37% CEOs confirmed the existence of flexible target capital structure. 34% rigorous target capital structure, 10% rigorous capital structure. As for Chinese firms, found, after a survey of China's listed companies, that 88% sampled companies agreed that there should be a "reasonable" target capital structure. Titman and Tsyplakow (2007) found that financial crisis tends to motivate firms optimize their capital structure. To illustrate, although a reduction in debt ratio might be beneficial to the creditor, a debt-ridden firm might choose to reduce its debt to avoid greater loss brought froth by financial crisis.
Meanwhile, a basic assumption in industrial organization theory and anti-monopoly policy is that those cash-abundant firms are capable of exploiting their cash-insufficient rivals (Tirole, 2007) . For example, though have anticipated profit around the corner, a debt-ridden firm might be squeezed out of an industry earlier by its cash-abundant rivals. Such an assumption is consistent with Telser's famous "deep pocket" theory.
3 Bolton and Scharfstein's (1990) study also supports the "deep pocket" theory. They pointed out that firms should lower their debt level to avoid the potential harms the exploitative behavior of their cash-abundant rivals might cause in product market. To illustrate, there were fierce "price war" in China in some industries characterized by cut-throat competitions, such as "price war of color TV" and "price war of air ticket", etc, during which many firms with poor financial performance and serious debts problems were squeezed out of their industries.
As for firms with comparatively low debt ratio while their present capital structure level considerable lower than target level, fierce competition in product market might lower the profitability of the whole industry although faced low financial risks. To improve their profit, firms will either invest more to strengthen their competitiveness or conduct strategy transition to create new profit growth points. Due to the strict restrictions over refinancing activities exerted by the China's Securities Regulatory Commission, firms are likely to use debt financing tools to raise its debt level when they have debt financing and new investment opportunities.
4 Therefore, by raising new fund and entering new fields, firms are able to lower their business risks. Therefore, the fiercer the competition in a firm's industry, the smaller the absolute value of capital structure deviation of the firm.
An equation borrowed from management accounting might explain the above rationale in an easier way: A firm's total risk = business risk×financial risk. Therefore, when facing high business risk, a firm has to lower its financial risks to reduce its total risks, and vice verse.
Therefore, we develop the following hypothesis:
3 According to the theory, those cash-abundant firms are likely to drive their smaller rivals out a market through "predatory" or below-cost pricing for firms with more cash can afford loss for a longer time and in the end survive the competition. 4 Some firms' income might not meet the requirements of equity refinancing. However, as there are only 1 400 listed companies in China and competition among domestic banks has become increasingly fierce in recent years, banks will still grant loans to firms as long as the debt ratio and financial risks are not too great.
H1
The fiercer the product market competition, the smaller the absolute value of capital structure deviation.
Admit fierce market competition, there are many firms drop out of competition due to business failure or strategy transition. Meanwhile, as an industry evolves, those dominant firms might take effective measures to monopolize the industry. As market shares concentrate around leading firms in an industry, the market competition in the industry are likely to ease. However, as new comers keep on entering the industry, the competition in the industry would become intensive once again. Especially for China's market, as a transition economy, there are firms entering into or withdrawing from different industries in huge numbers. Therefore, the level of competition in many industries fluctuates constantly. In addition, Chinese government's macro adjustment policy on economy also exerts certain impact on product market competition.
H1 analyzes the relationship between product market competition and capital structure adjustment from a static perspective. Considering from a dynamic perspective, when competition in a product market becomes more fierce, firms will adjust their capital structure accordingly, resulting in a small deviation of their present capital structures from target ones. Therefore, we develop H2 as follows:
H2 Firms adjust their capital structure in accordance with changes in product market competition. The fiercer the competition in the product market, the smaller the absolute value of capital structure deviation.
During its development, a firm's actual capital structure always deviates from its target capital structure. In addition, a firm's target capital structure also changes along with the firm's development. However, firms always demonstrate a tendency of constantly adjusting their present capital structures to make them more consistent with target ones (Antoniou et al, 2002; Flannery and Rangan, 2006) . Per strategic economics and industrial organization theories, firms always adjust their competition strategy in accordance with their rivals' financial situation (as the deep pocket theory points out). When a firm faces intensive product market competition and the firm is aware of its deviation from target capital structure, it might rapidly adjust its financial decision to reduce the deviation between present capital structure and target one to reduce possible business or financial risks. Extant literature shows that the higher a firm's business risk, the more sensitive it is to the cost of financial distress, the stronger its desire to reduce the deviation between present capital structure to target one (e.g., Flannery and Rangan, 2006; Titman and Tsyplakov, 2007) , and the faster the speed of capital structure adjustment. We therefore assume that:
H3 The fiercer the competition in a product market, the faster the speed of capital structure adjustment of firms in the market.
Methods and Variable Description

Dynamic Adjustment Model of Capital Structure
Theoretically, a firm's present capital structure should be equal or close to its target capital structure. 5 But in reality, due to the existence of all kinds of constraints and influences, a firm's present capital structure always deviate from its target one. After taking into consideration the unobservable company effect and time effect, we construct the following regression model to analyze the deviation of the two capital structures:
Where it bias refers to the absolute value of the deviation of the two capital structures, equalizing 1 it it cs cs * − − ; it cs refers to the capital structure of firm i at term t, equalizing the firm's total debts/total assets; 1 it cs * − refers to the target capital structure of term t of firm i at the end of term t-1. However, contrary to many researchers, (e.g., Heshmati, 2002; Shinichi et al., 2004; Xiao, 2004; Tong, 2004; Lian, 2005) 
As a firm can not adjust its capital structure to the optimal level once and for all, partial adjustment or even reversed adjustment are always needed. Drawing on Nerlove's partial adjustment model, 6 we describe a firm's capital structure adjustment as follows:
cs cs cs cs Independent variables for the regression model include firm size, profitability, growth potential, mortgage capability, non-debt tax avoidance, product uniqueness, assets liquidity, firm reputation, and business risks. Control factors include industrial and regional factors.
Product Market Competition
Though widely cited, the definition of market is still an open question in industrial organization theories. The most commonly used indicator of product market competition is the concentration ratio of a market (usually referred to as CRn), cross price elasticity, etc. CRn reflects the ratio of the total output of several biggest firms to the whole industry, rather than reflects the degree of competition in the industry. In addition, as most of the data of market concentration are collected from listed companies, they can not reflect truthfully competition in the whole market. Likewise, due to the limitation of firm pricing data, it is difficult to calculate the cross price elasticity. Therefore, we argue that at a time when most of firms engage in competition in a number of product markets, 7 it is more reasonable to use performance indexes to reflect the degree of competition in some product markets. For example, we assume that the better a firm's performance in a product market, the less fierce the competition in the product market, and vice verse. Nickell (1996) pointed out that the main business service profit margin of a firm can be, to a certain degree, regarded as its "monopoly rent". A high rent implies higher entry barrier for new comers. Consequently, the degree of competition in the industry is lower. Meanwhile, when competition in a product market is fierce, firms in the market will loosen business credit in an attempt to sell more products, leading to lower inventory turnover ratio and receivables turnover ratio. Therefore, inventory turnover ratio and receivables turnover ratio can also reflect the degree of competition in a market. To avoid the limitation of one single index, we use main business service profit margin, inventory turnover ratio and receivables turnover ratio as proxy variables for product market competition in this article (reciprocals are used). We than use the main component method to combine the first two factors with eigenvalue bigger than 1 as a new index it cc , the bigger the index, the fiercer the competition in the product market. Meanwhile, it cc Δ is used to indicate changes in product market competition.
Sample Selection and Data Collection
We chose companies got listed before 1999 at Shenzhen and Shanghai stock markets as samples. As a rule, financial companies and ST, PT companies were eliminated. A total of 742 firms from 35 different industries were obtained as final samples. As shown in Table 1 and Table 2 , there are 60 firms issued both A and B shares. And most of the sampled firms were from coastal areas in the east and south of China and few from the Northwest. Out of consideration of attainability of study data, we set the timeframe as 1999-2004 and got a parallel panel data with 4452 observation values. One thing worth noticing is that we did not follow Lian's (2005) advice and delete those firms with debt ratio over 100% or firms with abnormal profitability indexes. The reason is that a firm with debt ratio over 100% do not necessarily mean it is going to bankrupt for firms are likely to get into heavy debt out of some strategic reasons. Likewise, firms with abnormal profitability indexes might only imply that these firms are facing business risks. Simple deletion of these firms will only increase the probability of sample selection errors.
Data used in this article are from the GTA's CSMAR databank (2005) . Other data were collected from http://www.cnifo.com.cn and http://www.sse.com.cn and the Databank of China's Listed Companies (1990 Companies ( -1999 issued by Renmin University Press in August, 1999. As shown in Table 3 , the average total debt ratio of sampled firms is 0.454 4, average short-term and long-term debt ratio are 0.377 8 and 0.029 6, respectively, showing that most of the debts are short termed. Judging from standard errors, skewness, and Kurtosis, the fluctuation of short-term debt is consistent with that of total debt, but not with long-term debt. The average degree of deviation of sampled firms' present capital structures from target one is 11.39%, showing that the deviation prevails among most of the firms. Statistics also show that the competition in product market intensifies by 1.09% every year (average degree of competition is 8.19%). The results of range show that the degree of competition and its dynamic fluctuation vary greatly among different industries and firms, while the differences of capital structure and its dynamic adjustment is comparatively smaller among different industries and firms.
Correlation Analysis of the Degree of Deviation of Capital Structure and its Adjustment Speed by Using Different Methods
As above, we use eight different methods to calculate the degree of deviation of the capital structure of China's listed companies from their target capital structure. Table 4 presents the correlation between the results of all these eight methods. 3. "a" and "b" stand for significance at 0.01 and 0.05 levels, respectively (two tailed).
As shown in Table 4 , the correlation among the eight degree of deviation calculated by using eight different target capital structure levels is high (significant at 0.01 level, two tailed). However, no significant correlation is found among the eight adjustment speeds calculated by using eight different target capital structure levels. Although 3 it δ is significantly related to 7 it δ and 8 it δ at 0.05 level, the correlation coefficient is small, which means that a firm's capital structure adjustment speed might vary greatly with different target capital structures.
Analysis of Capital Structure Adjustment
We divide capital structure adjustment into several types, namely appropriate adjustment, partial adjustment and overadjustment. Empirical analysis of the above several adjustment patterns are shown in Table 5 .
As shown, there are only 1.3%-2.0% observation values can adjust precisely their capital structure to a targeted level; 13%-27% overadjust their capital structure towards target one; and about 1/3 partially adjust. As for the direction of capital structure adjustment, about half of the adjustment was convergent by nature, in other words, to make present capital structure close to target level. This fact shows that there does exist so-called "target capital structure" for many firms. About one third of the adjustment is divergent by nature, including 19%-28% partial adjustment cases and 11%-16% over adjustment cases. This divergent adjustment might be a result of equity financing or unstable business operation. There is only 4%-11% firms do not adjust their capital structure. Note: 1. Considering that a firm's debt might change slight due to reasons like cross-fiscal year account payable, etc, we allowed a 5% error when calculating the items of "appropriate adjustment" and "no change in capital structure". 2. Total amount is not 100% due to data missing.
Empirical Testing
This article explores, from both static and dynamic perspectives, the impact of product market competition and its changes on the capital structure deviation (from target structure) and its adjustment speed.
The Impact of Product Market Competition on the Dynamic Adjustment of Capital Structure
Drawing on empirical research both at home and abroad (e.g., Banerjee, Heshmati and Wihlborg, 2000; Lööf, 2004; Qu, 2006) , we summarize factors influencing capital structure deviation and its adjustment speed as follows: Firm size. Generally, bigger firms can afford higher transaction cost induced by capital structure adjustment. In addition, bigger firms are more transparent in information disclosure. All these make it easier for bigger firms to issue new bonds or borrow new debts. Accordingly, we assume that there is a positive relationship between firm size and capital structure deviation and adjustment speed. However, compared with small firms, big firm are likely to follow the Pecking Order Theory, namely they might prefer internal financing to external debt financing. Under such circumstance, there might be a negative relationship between firm size and capital structure deviation and adjustment speed. Considering both cases, the relationship between firm size and capital structure deviation and adjustment speed is uncertain. In this paper, we use the natural logarithm of a firm's total assets at the end of its previous fiscal year to represent the firm size (size for short).
Growth capability. On the one hand, fast-growing firms need huge amount of external funds, thus making the capital structure deviating from target one. One the other hand, according to the agency theory, creditors tend to exert all kinds of constrains over fast-growing firms, thus increasing agency cost of debt (meaning decelerated debt financing and reduced degree of capital structure deviation). In this paper, we choose the growth ratio of total assets to represent a firm's growth capability (growth for short).
Profitability. According to the trade-off theory, firms with stronger profitability tend to seek higher level of debt to minimize tax payment. In addition, according to the proposition of free cash flow, external shareholder might compel management team to borrow more debts to reduce abuse of free cash flow, leading to accelerated debt financing speed and greater degree of capital structure deviation. However, due to information asymmetry, banks can not sort good-performed firms from bad-performed ones. As a result, banks will raise the interest rate of their loans, forcing firms turn to internal funds, which will in turn reduce external debt financing and lower the degree of capital structure deviation. In this paper, we choose a firm's net return on assets to indicate its profitability (profitability for short).
Mortgage capability. According to the trade-off theory, when a firm goes into liquidation, it is easy to handle those tangible assets to reduce the cost of financial distress. However, the Pecking Order Theory argues that as tangible assets can be used as a mortgage, which will reduce the degree of information asymmetry from the creditors' perspective. Based on the above two theories, we believe that a higher percentage of tangible assets in a firm's total assets is beneficial to its financing activities, leading to a greater degree of capital structure deviation. In this article, we use (net value of fixed assets + inventory)/total assets to indicate a firm's mortgage capability (mortgage for short).
Business risk. The impact of business risk on capital structure adjustment is uncertain. On the one hand, according to the trade-off theory, higher fluctuation in a firm's profit will increase its risk of paying loan interests, which in turn leads to higher degree of expected cost of financial distress. Consequently, firms with bigger business risk tend to reduce debt financing. Therefore, higher level of business risk will lower the speed of capital structure adjustment and reduce the deviation between a firm's present capital structure and its target capital structure. On the other hand, according to the China Securities Regulatory Commission's requirements on rationed shares and new shares issuing, higher level of business risk will lower a firm's chance of equity financing and thus increase it possibility of debt financing. And an increased debt financing will in turn speed up a firm's capital structure adjustment. In this article, we use the standard deviation of a firm's gross profit rate to indicate its business risk (risk for short).
Non-debt tax shields. According to the trade-off theory, the strongest motive behind loan seeking is to use the loan interest to avoid tax payment. Other non-debt tax avoidance methods, such as depreciation, however, will discourage such a motive. As depreciation can, sometimes, bring extra cash flow to a company, we can expect that non-debt tax shields can lower the speed of capital structure adjustment and reduce the degree of capital structure deviation. In this article, we use accumulated depreciation/total assets to indicate non-debt tax shields (ndts for short).
Product uniqueness. Firms producing unique or highly-specialized products tend to have equally specialized employees and suppliers. In addition, these firms are irreplaceable in the eye of their clients. Therefore, when such firms go bankruptcy, their clients, suppliers and employees are going to suffer big losses, too. As a result, to reduce the danger of bankruptcy and potential loss of other stakeholders, firms producing unique products tend to lower their debt ratio, leading to rather stable capital structure in these firms. In this article, we use (operating expenses + overhead expenses)/income from main business to indicate product uniqueness (unique for short).
Asset liquidity. With a higher degree of liquidity, a firm can pay short-term debt easier, which is beneficial for obtaining more short-term debts (which of course will also lead to a bigger deviation between present capital structure to target one). In reality, firms can obtain cash flow buy sell out some stocked goods and reduce the deviation of capital structure. In this article, we use liquidity ratio to indicate asset liquidity of a firm (liquidity for short).
Firm reputation. Firms with a rather long history might be more likely to build a good reputation. Other things being equal, "old" firms might have stronger debt financing capabilities. However, "old" firms with bad loan record might meet greater difficulty in obtaining external funds, thus reducing capital structure deviation. In this article, we use firm age to indicate firm reputation (age for short).
Cash dividend. Cash dividend distribution reduces a firm's cash flow. In order to guarantee the cash needed for future development, after the distribution, a firm might increase its debt ratio, leading to a greater degree of capital structure deviation. To reflect the impact of cash dividend distribution on capital structure deviation, we add in a dummy variable of cash dividend distribution ( dividend D ), which equals 1 if cash dividend is distributed, and 0 otherwise.
Cash requirement. Greater cash requirement usually implies greater business risks. Out of consideration of business safety, a firm might try to reduce its capital structure deviation. In this article, we use it fd to stand for cash requirement (cash requirement = cash dividend distribution+ capital expenditure + net increase of working capital-net operating cash flow after tax).
Firm ownership. In China, non-state-owned enterprises are eager to expand compared with state-owned enterprises. Meanwhile, they tend to meet greater difficulty in financing, such as prejudice from state-owned banks. As a result, we assume that non-state-owned firms have greater degree of capital structure deviation and smaller speed of capital structure adjustment. In this paper, we use ) and district ( district D ), respectively. After adding the above control variables, we then conduct an empirical test on the impact of product market competition on capital structure deviation and the speed of capital structure adjustment.
Impact of Product Market Competition on Capital Structure Deviation
The estimated values of the impact of product market competition on the absolute degree of capital structure deviation based on different models are presented in Table 6 . Although the above analysis shows that the eight different capital structure deviations are high correlated to each other. Table 6 shows that product market competition exerts significantly different impact on the degree of capital structure deviation when different target capital structures are chosen. However, one thing in common is that there is a negative relationship (significantly negative in most models) between product market competition and capital structure deviation, indicating the more fierce competition in product market, the lower the degree of capital structure deviation. Thus H1 is supported.
Effects of Changes in Product Market Competition on the Dynamic Adjustment of Capital Structure
Estimated results of the effect of change in product market competition of sampled firms on the range of these firms' capital structure adjustment based on different models are presented in Table 7 . As shown in Table 7 , results of chi-square test show that all eight models are statistically significant. Among them, the range of capital structure adjustment is negatively related to intensification of product market competition and such a negative relationship is significant in most of the models. Thus H2 is supported. Table 6 and 7 shows that all control variables such as profitability, asset liquidity, business risks have significantly positive and robust impact on the capital structure deviation. Cash requirement is significantly and negatively related to capital structure deviation. Such a relationship also demonstrates robustness to a certain degree. We also find that, compared with state-owned listed companies, non-state-owned listed companies have greater capital structure deviation. However, such a finding is not significant in some models. Other control variables only have statistically insignificant impact on capital structure deviation. Table 8 depicts the regression results of the relationship between product market competition and the speed of capital structure adjustment by adopting eight different calculation approaches. As depicted in Table 8 , chi-square test (i.e., 2 (54) Wald chi ) results show that only Model (1), (2) and (6) are significant out of the eight models. Out of the insignificant models, only Model (3) and (7) demonstrate a positive relationship between product market competition and speed of capital structure adjustment. All these show that the impact of product market competition on the speed of capital structure adjustment is neither significant nor robust. Likewise, most of the other control variables are insignificantly related to the speed of capital structure adjustment.
Impact of Product Market Competition on the Speed of Capital Structure Adjustment
We also test the relationship between changes in product market competition and the speed of capital structure adjustment from the dynamic perspective. Results show that the relationship between the two is not statistically significant. Below, to better demonstrate the relationship between relationship between changes in product market competition and the speed of capital structure adjustment, we conduct a contingency table analysis on the relationship. As shown in Table 9 , we use annual industrial mean, mixed industrial mean, industrial median, regression estimate of panel data, regression estimate of the fixed effect of panel data, and estimate of Tobin regression as target value respectively and conduct independence test on the relationship between dynamic changes of product market competition and adjustment of δ finds that both conclusions are insignificantly negative. Thus, we conclude that dynamic changes in product market competition and the speed change of capital structure adjustment is independent of each other. Considering there is no significant correlation among all the eight speeds, the above conclusion is robust. Therefore, H3 is not supported. The reason behind this might be that there is small degree of capital structure deviation among China's listed companies. Therefore, the speed of capital structure adjustment might not exert significant impact on firm security. Meanwhile, as some researchers (Banerjee, Heshmati and Wihlborg, 2000; Tong, 2004) have already proved the existence of capital structure adjustment, the above conclusion might also have something to do with the high adjustment cost of Chinese listed companies caused by undeveloped financial institutes and capital markets.
Conclusion
A firm's decision on capital structure is closely related to its product market competition. Product market competition not only influences a firm's static choice of capital structure, but also its dynamic adjustment of capital structure. By using parallel panel data in 1999-2004, we explored the relationship between product market competition and dynamic adjustment of capital structure from both static and dynamic perspectives. Our results show that, statically and dynamically, product market competition significantly influences a firm's capital structure deviation. Specifically, the fiercer the product market competition, the smaller the degree of capital structure deviation. However, we find no evidence showing there is any significant correlation between dynamic changes in product market competition and speed of capital structure adjustment. Possible explanations might include small degree of capital structure deviation among China's listed companies, little impact of capital structure adjustment on firm safety, and high capital structure adjustment cost, etc.
The contributions of this article are as follows: first, we further extend study in the field of financial strategy. Since Brand and Lewis' pioneer study in the field, most of the followed study was conducted from the perspective of static perspective. Extant literature has paid little attention to the impact of product market competition on the dynamic adjustment of capital structure or impact of change in product market competition on the dynamic adjustment of capital structure. To fill in this gap, this article explores the impact of product market competition on the dynamic adjustment of capital structure from both static and dynamic perspectives; secondly, since Jalivand and Harris' pioneer study on the dynamic adjustment of capital structure, few researchers have studied the issue from a cross-discipline perspective. Based on the industrial organization theory, this paper studies the impact of product market competition on the deviation degree of present capital structure from target one and the speed of capital structure adjustment. By doing so, we introduce into extant literature the new variable of dynamic adjustment of capital structure, thus further expand the present study on the relationship between product market competition and its changes and the speed of capital structure adjustment.
This study has important practical implications: when making decisions on capital structure, a firm needs to take into consideration the degree of competition of its product market. The more fierce the degree of competition in its product market, the more the firm should reduce its capital structure deviation, so as to ensure its finance robustness, prevent its rivals' strategic behaviors, and avoid falling into financial difficulties. In addition, this study helps us to gain a better understanding of the decision-making process of capital structure.
One of the important limitations of this article lies in that we find ourselves unable to find a better proxy variable to replace product market competition to conduct robustness test due to several important reasons such as difficulty in defining explicitly a firm's product market, the complexity of product market competition index itself, and difficulty in obtaining sampled firms' sales revenue data. Therefore, the reliability of this article's conclusions might be influenced to a certain degree. Future study needs to spend more effort on preferring the indicator(s) of product market competition to make it better reflect reality and reach more reliable and robust conclusions.
